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Abstract of J P1 1 045058 

PROBLEM TO BE SOLVED: To obtain a high 
display luminance and contrast with a very 
simple constitution by interposing a light 
emitting layer between opposing electrodes, 
one surface of the substrate formed on one 
electrode, while a wavelength correction plate, 
a plane linear polarization beam splitter, etc.. 
formed on the other surface of the substrate. 
SOLUTION: Plural transparent electrodes 2 
are formed on a transparent substrate 1 . and a 
light emitting layer 4 is formed thereon. 
Further, a metallic electrode 5 is formed on it. 
The transparent electrode 2 of the transparent 
substrate 1 and a wavelength con-ection plate 
6. a linear polarization beam splitter 7. and an 
absorption type polarizing plate 8 are arranged 
on the back surface superimposed. The 
polarization axes of the polarization correction 
plate 5 and the linear polarization beam splitter 
are superimposed forming an angle of 45 
degrees. Further, the linear polarization beam 
splitter 7 Is superimposed on the absorption 
type polarizing plate 8 with their directions of 
the polarized light aligned, and both are 
arranged so as to transmit polarized light. On 
the other hand, a protection film is formed to 
cover the metallic electrode 5. 
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[Detailed Description of the Invention] 
[000 ll 

[Field of the Invention] This invention relates to the structure of the display using the 
luminescence thin film which can be used for the display for a laptop computer, 
television, and mobile communication etc. 
[0002] 

[Description of the Prior Art] Although the EL element as shown in drawing 3 is well 
known as a display which has the structure which sandwiched photogene with the 
electrode of two sheets, most photogene is colors with bright transparence or white etc., 
and a metal electrode on the back may appear and it presents a mirror plane or a bright 
color in the state of OFF. Therefore, it was hard to take contrast with ON condition, and 
had become what has very low visibility. 

[0003] That this technical problem should be solved, by JP,8-138870,A, as that one 
electrode is a metal electrode makes the direction of outgoing radiation and the 
electric-field impression direction of light intersect perpendicularly in a desirable 
electroluminescent element (henceforth an organic EL device) and a direct 
metal-electrode side is not in sight, contrast is improved. Moreover, in JP,8-083688,A, in 
the same organic electroluminescence equipment, a lenticular lens array is arranged on 
a firont face, and a feeling of a mirror plane is eased. 
[0004] 

[Problem(s) to be Solved by the Invention] In two techniques of the point for raising 

contrast in the display of the structure which pinched photogene with the electrode of 

two sheets, by the former, even if it is difficult to realize a high definition display with 

such structure and can perform the improvement of a feeling of a mirror plane in the 

latter, the improvement effectiveness of contrast is hardly expectable. 

[0005] This invention solves such a technical problem and aims at offering the high 

luminescence mold display of display brightness and contrast with a very easy 

configuration. 

[0006] 

[Means for Solving the Problem] The display of this invention is a display which has the 
electrode and organic electroluminescence layer of light reflex nature, and is 
characterized by absorbing the extraneous light by which comes to have a polarizing 
plate and incidence is carried out to said organic electroluminescence layer side with 
said polarizing plate. 

[0007] Moreover, in this indicating equipment, it is characterized by carrying out 
outgoing radiation of the half polarization component outside directly among the light 



which came to have a wavelength corrector plate and a polarization beam splitter, and 
emitted light from said organic electroluminescence layer further, and carrying out 
outgoing radiation of the polarization component of the remaining one half outside by 
reflecting with said electrode and changing the polarization direction, after being 
reflected by the polarization beam splitter. 

[0008] Inter-electrode [ which the display of this invention counters ] comes to pinch a 
luminous layer, and one [ said ] electrode is characterized by coming to be formed in one 
field of a substrate and coming to form a wavelength corrector plate, a flat-surface mold 
linearly polarized hght beam splitter, and an absorption mold polarizing plate in the 
field of another side of said substrate. 

[0009] According to this configuration, 1 polarization component of the light which 
carried out incidence from the side front of a display is effectively absorbed with the 
polarizing plate on the front face of a display, and the reflected light is made in half. On 
the other hand, the light generated in the luminous layer passes a polarization beam 
splitter and an absorption mold polarizing plate, and carries out outgoing radiation of 
the half polarization component to a direct table, and it is reflected by the polarization 
beam splitter, and the polarization component of the remaining one half is twisted 90 
degrees in the polarization direction with a wavelength corrector plate and the metal 
electrode on a background, carries out incidence to a polarization beam splitter again, 
and carries out outgoing radiation to a side front. For this reason, all the light generated 
in the luminous layer can carry out outgoing radiation to a side front, and does not 
reduce brightness. 

[0010] On the other hand, since an extraneous light is made to below one half as stated 
previously, contrast improves, and improvement in the visibility in a bright place can be 
realized. 

[0011] Moreover, it is characterized by coming to form said wavelength corrector plate 
and said polarization beam splitter between said polarizing plates and said substrates. 
While being able to take out outside all of the case where a wavelength corrector plate is 
formed on a substrate, and the light which emitted light also in which condition 
although a polarization beam splitter may be formed, a feeling of a mirror plane can be 
prevented. 

[0012] What consists of matter which has a cholesteric layer as a flat-surface mold 
polarization beam splitter used at this time, and the thing which consists of a laminated 
structure of the layer from which two or more refractive indexes differ can also be used. 
In short, to be a flat surface and what is necessary is just a film separable into the two 
linearly polarized lights [ two ] which intersect perpendicularly mutually, or the two 



circular polarization of lights with a reverse hand of cut. 

[0013] Moreover, although it is the above principles of operation therefore, as for a 
wavelength corrector plate, it is desirable that it is a quarter-wave length plate. It can 
use according to the direction piled up also with 3/4 wavelength plate or other 
wavelength corrector plates in addition to this, of course. 

[0014] Although the configuration of this invention acts effectively since a luminous 

layer has many transparent things when said photogene is an organic compound or an 

organometallic compound, you may be other transparent photogene. 

[0015] Moreover, contrast can be further improved by performing non-glare processing 

and/, or decrease reflective processing to the &ont face of said display. 

[0016] 

[Embodiment of the Invention] [Example] 

(Example l) This example shows an example about the structure of the display of the 
configuration using a wavelength corrector plate one sheet, when a linearly polarized 
light beam splitter is used. Drawing 1 is the easy sectional view showing the display of 
this example. Two or more transparent electrodes (henceforth a transparent electrode 
group) are formed on a transparence substrate, and the luminous layer is formed on it. 
Furthermore, on it, as shown in drawing, the metal electrode is formed. In order to take 
out effectively luminescence emitted firom a luminous layer, one electrode is a 
transparency electrode, and as for another electrode, it is desirable that it is a 
reflexibility electrode. 

[0017] Usually, in order to use ITO as a transparent electrode, the film production 
condition top ITO is formed on a glass substrate in many cases. As it was shown in 
drawing 1 on the assumption that such structure, the quarter-wave length plate, the 
flat-surface mold polarization beam spUtter, and the absorption mold polarizing plate 
are arranged in piles to the transparent electrode of a transparence substrate, and the 
field of the opposite side. The polarization shaft of a quarter-wave length plate and an 
extension shaft polarization beam sp Litter has made and piled up the include angle of 45 
degrees. Moreover, the polarization beam spUtter and the absorption shaft polarizing 
plate arranged and piled up the polarization direction in the transmitted hght, and they 
arrange it so that one polarization may penetrate. On the other hand, a protective coat 
is formed and it becomes so that a metal electrode (group) may be covered, and it is 
formed in each transparent electrode and each metal electrode so that a signal may be 
suppUed firom a drive driver line. 

[0018] One polarization component of the light which carried out incidence firom the side 
firont of a display is efiTectively absorbed with the polarizing plate on the firont face of a 



display by this configuration, and the reflected light is made in half by it. 
[0019] On the other hand, the light generated in the luminous layer carries out outgoing 
radiation of the half polarization component to a direct table, it is reflected by the 
polarization beam spUtter, and a wavelength corrector plate is passed, it is reflected 
with the metal electrode on a background, and the polarization component of the 
remaining one half passes a wavelength corrector plate again, and it is twisted 90 
degrees, incidence of the polarization direction is again carried out to a polarization 
beam splitter, and it carries out outgoing radiation to a side front. For this reason, all 
the Ught generated in the luminous layer can carry out outgoing radiation to a side front, 
and does not reduce brightness. 

[0020] On the other hand, since an extraneous light is made to below one half, contrast 
improves, and improvement in the visibility in a bright place can be realized. 
[0021] Concretely, an example is given about the case where organic 
electroluminescence is used as a luminous layer. First, TPD well known as a 
hole-injection layer by the washed glass substrate with an ITO electrode was 
vapor-deposited in thickness of 150nm, and Alq3 well known as a luminous layer and an 
electron injection layer next was vapor-deposited in thickness of lOOnm. Vapor 
codeposition of Mg and Ag was carried out to the last, and it considered as cathode. The 
brightness of this display was 2000 Cd/m 2/lOV. When an electrical potential difference 
was cut, the metal electrode on a background shone and the reflected light entered, 
contrast feU remarkably. Incidentally the reflection factor of a panel was 80%. 
[0022] In this way, the quarter-wave length plate shown previously was piled up, it piled 
up so that the include angle whose extension direction and polarization direction of a 
wavelength corrector plate of previous are 45 degrees about a linearly polarized light 
beam splitter might be made further, and the polarization direction [ in / for an 
absorption mold polarizing plate / the transmitted light ] was doubled and laid on top of 
the glass side side of the created indicating equipment on it. 

[0023] In this way, the brightness of the created display is 1800 Cd/m2, and hardly 
sensed the fall of brightness. Moreover, even when the reflected light carried out 
incidence, the reflection factor of a panel was 25%. 

[0024] When decrease reflective coating was carried out to this indicating-equipment 
front face, the reflection factor of a panel became 20% and became very legible in the 
bright place. Moreover, when non-glare processing was performed, reflected [ a scene ] 
was eased and the display became legible. 

[0025] (Example 2) This example shows the example at the time of using a circular 
polarization of light beam splitter as a polarization beam splitter in the configuration of 



an example 1. Drawing 2 is the easy sectional view showing the display of this example. 
[0026] A transparent electrode is formed on a transparence substrate and the luminous 
layer is formed on it. Furthermore, the metal electrode is formed on it. As shown in 
drawing, the flat-surface mold circular polarization of light beam splitter, the 
quarter-wave length plate, and the absorption mold polarizing plate are arranged in 
piles to the transparent electrode of a transparence substrate, and the field of the 
opposite side. The quarter-wave length plate between a circular polarization of light 
beam spUtter and an absorption mold polarizing plate accomplished the polarization 
direction of an absorption mold polarizing plate, and the include angle of 45 degrees, 
and has piled up the extension direction. Moreover, a protective coat is formed, drawing 
1 becomes the same so that a metal electrode 5 may be covered, and the drive driver line 
for supplying a signal is connected to each transparent electrode and each metal 
electrode as shown in drawing. 

[0027] One polarization component of the light which carried out incidence from the side 
front of a display is effectively absorbed with the polarizing plate on the front face of a 
display by this configuration, and the reflected Ught is made in half by it. 
[0028] Moreover, the remaining incident Ught passes through an absorption mold 
polarizing plate, turns into the circular polarization of light with a quarter- wave length 
plate, and passes through a circular polarization of light beam sphtter. For this reason, 
surface reflection of a circular polarization of light beam splitter is avoidable. At this 
time, although the leffc-handed-rotation circular polarization of light is reflected for 
whether how to pile up an absorption mold polarizing plate and a quarter-wave length 
plate reflects, the type, i.e., the right-handed-rotation circular polarization of light, of 
the circular polarization of light beam splitter to be used, it is influenced. 
[0029] In the light generated in the luminous layer on the other hand, a half circular 
polarization of light component passes through a direct polarization beam splitter, it 
becomes the linearly polarized light with a quarter-wave length plate, an absorption 
mold polarizing plate is penetrated, outgoing radiation is carried out to a table, the 
circular polarization of light component of the remaining one half is reflected by the 
circular polarization of light beam splitter, it is again reflected with the metal electrode 
on a background, the hand of cut of polarization becomes reverse, incidence is again 
carried out to a circular polarization of light beam splitter, and outgoing radiation is 
carried out to a side front. For this reason, all the light generated in the luminous layer 
can carry out outgoing radiation to a side front, and does not reduce brightness. 
[0030] On the other hand, since an extraneous light is made to below one half as stated 
previously, contrast improves, and improvement in the visibility in a bright place can be 



realized. 

[0031] When it combined with the organic EL device which raised with the example 1 
the cholesteric liquid crystal which specifically adjusted the cholesteric pitch for 520nm 
light as a circular polarization of light beam splitter so that it might reflect best using 
the panel enclosed with the eel of 5 micrometers of gaps, the brightness of a display was 
1600 Cd/m2 and the reflection factor of a panel was 29%. 

[0032] When decrease reflective processing was performed to this display, the reflection 
factor of a panel became 24%. Moreover, when non* glare processing was performed, 
reflected [ a scene ] was eased and the display became legible. 

[0033] Although the case where an organic compound was included as a luminous layer 
in two examples above was shown, it is widely appUcable to the luminescence mold 
display which has a feehng of a mirror plane. 
[0034] 

[Effect of the Invention] According to this invention, the bright high luminescence mold 
display of contrast is above realizable with a very easy configuration. Thereby, since the 
high display of visibility can be performed also in very bright locations, such as the 
outdoors, it is applicable to the display a pocket mold terminal, for mount, etc. 
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